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Anaemia is the most widespread nutrition related public health problem world-wide 
and yet in Uganda, there is little national data on anaemia and its likely causes 
amongst school children. The aim of this study was to assess the prevalence, dietary 
and health risk factors of nutritional anaemia amongst 11-14 year old girls attending 
primary schools in Masindi District of Western Uganda. Two schools, one urban and 
the other rural, were selected for this cross-sectional study.  A total of 109 girls from 
the upper primary section were randomly selected from both schools. The Lovibond 
comparator was used to assay Hemoglobin (Hb) level in the whole blood after 
conversion of Hb to oxyhemoglobin by ammonia. Pre-tested structured questionnaires 
were used to collect data. Incidences of malaria were self reported. The dietary intake 
of iron, protein, folate, riboflavin, energy, vitamin C, dietary fibre and vitamin A was 
estimated from the East African food composition table used to analyze the 24-hour 
dietary recalls. Associations between anaemia and factors under investigation were 
examined using Pearson’s chi-square test and Pearson’s correlation coefficient 
analysis. Statistical significance was considered at p< 0.05. The overall prevalence of 
anaemia was 46%. It was twice as high in the urban school (61%) compared to the 
rural school (31%). There was a high intake of plant – based diets; majority of the 
school children with excess intake of fibre, inadequate intake of iron, protein, folate, 
riboflavin, energy and vitamin A were anaemic (p ≤ 0.001). Malaria incidences were 
many and though de-worming was common in schools, it was not consistent. 
Performance of de-worming by nurses had more impact than that of the teachers. 
Anaemia was positively correlated with inadequate dietary intake (r = 0.61, p < 
0.001), malaria incidences (r = 0.54, p = 0.02) and improper de-worming (r = 0.51, p 
= 0.04). A high prevalence of anaemia was found amongst the girls, particularly in the 
urban school. Improper de-worming, malaria incidences and poor feeding were the 
risk factors of nutritional anaemia. There is, therefore, an urgent need for a national 
anaemia assessment among this age group and the strengthening of the current School 
Health Program to address aspects of health and feeding in schools in Masindi district 
and Uganda as a whole. 
 










Anaemia is one of the most widespread forms of malnutrition world-wide and is 
associated with morbidity, mortality and lost schooling [1, 2]. According to the World 
Health Organization (WHO) global database, anaemia affects 46% of school children 
globally [3]. Africa is one of the most affected regions, with a prevalence rate of 50% 
[4]. In Uganda, 43.3% of adolescent girls aged 15-19 years are anaemic [5]. Data on 
anaemia prevalence in school children is scanty but the National Rapid Assessment 
Nutrition Survey in Uganda found anaemia prevalence amongst primary school 
children in Masindi district to be 7.7% [6]. Iron deficiency anaemia is responsible for 
4.3% of all deaths and 3.0% of all hospital admissions in children in Uganda [7]. Iron 
deficiency anaemia is common whenever diets are low in iron-rich foods especially 
during periods of rapid growth, bleeding and ill health, being associated with 
conditions such as malaria and worm infestation [4]. Nutritional anaemia can result 
from a diet deficient in folate, protein, copper, cobalt, zinc, vitamins A, E, B2, B6, B12 
and ascorbic acid [8, 9]. This is because these nutrients are involved in the 
metabolism of haemoglobin [10]. Complete exclusion of animal foods from meals 
leads to vitamin B12 deficiency which is likely to result in megaloblastic anaemia, 
further affecting haemoglobin levels [11]. In Uganda, progress in tackling anaemia in 
general and nutritional anaemia in particular has been slow despite its reflection in 
international goals and resolutions as well as various national policies [7]. A survey 
report of primary schools in 37 districts in Uganda indicated that most day schools 
lacked organized feeding programs and only a few of these children carried packed 
lunch to school which was qualitatively and quantitatively inadequate [12]. For 
boarding schools, there are often complaints of monotony of diet usually beans and 
stiff maize porridge of poor quality and rarely well prepared. School canteens sell 
foods without regard to their nutritive value and hygienic regulations [13]. With the 
introduction of Universal Primary Education (UPE) in Uganda, many children have 
been able to attend school but little or no attention has been given to school feeding. 
The study, therefore, intended to assess the prevalence, dietary and health risk factors 
of nutritional anaemia amongst 11-14 year old girls attending primary schools in 





This cross-sectional study was conducted in Masindi, a rural district and one of the 
moderately developed districts in Uganda in July 2006. Masindi district is located in 
the Mid-western part of Uganda. The district is generally a plateau land with an 
altitude of 621metres - 1158 metres above sea level [14]. Two schools, one urban and 
the other rural were selected basing on presence of girls schools in the district. These 
schools were UPE schools and under this system, the government meets all the school 
dues but it is the responsibility of parents to feed their children. A total of 109 girls 
(54 from the urban school and 55 from the rural school) aged 11-14 years were 
selected using simple random sampling. The sample size was determined using the 
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Hence according to the formula 
 
n = (1.96² x 0.077x 0.923) = 109 subjects 
    (0.05)  ²  
 
Whereby 
n = sample size required 
z = (1.96). Confidence level test statistic at the desired level of significance  
p = (7.7%). Proportion of variable of interest (anaemia prevalence amongst primary 
school children in a similar study in Uganda) [6]. 
q = (1-p). Proportion of non anaemic children 
d = acceptable error willing to be committed.  
 
Students with sickle cell anaemia and those with a recent history of Tuberculosis 
(TB), Human Immunodeficiency Virus (HIV) and Urinary Tract Infections were 
excluded from the study. Ethical approval for the study was obtained from the 
Ugandan National Council of Science and Technology and parental consent and 




Interviews were conducted by trained enumerators to collect data on dietary and 
health risk factors of nutritional anaemia. Self administered questionnaires were 
piloted in a sample of similar aged children (n =10) in two schools of similar settings 
and required adjustments were made. Dietary assessment was performed using 24-
hour dietary recalls [16]. Information was collected on meals, food types/ mixed 
dishes, cooking methods and weight of each food/dish that each individual had 
consumed in the previous twenty-four hours. For each of the girls, three repeated 
twenty-four hour recalls were carried out for a month on non-consecutive days 
excluding weekends and the average individual nutrient intake was determined. Food 
models, photographs and common household measures were used to assist in recalling 
the portion size of the food. Twenty-four hour dietary recall data was analyzed using 
the East African Food Composition Table [17]. Malaria was self reported. The 
Lovibond comparator was used to assay Haemoglobin (Hb) level in whole blood after 
conversion of Hb to oxyhaemoglobin by ammonia [18]. A high standard 
commercially prepared Hb standard (18g/dl) solution was used to check the high 
value in the machine; the readings obtained were within the range given for the Hb 
standard. A single whole blood sample was collected, by finger stick, from each of the 
consented girls by a trained laboratory technician. The first drop of blood was cleaned 
off and the second drop (0.05ml) was collected and mixed with 10 millilitres of 0.04% 
Ammonium solution using an automatic 50µl pipette. The solution was mixed until 
full colour development had taken place; then after about 5 minutes the results were 
compared with the standard disc in a Lovibond Comparator 2000+ (United Kingdom). 
Two readings were taken per sample by two independent laboratory technicians and 
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Statistical analysis 
Data was analysed using SPSS for windows version 12.0 [19]. Descriptive statistics 
were performed and statistical significance was determined at p <0.05. Pearson’s chi-
square test was used to determine associations between anaemia and the diet and 
health risk factors whilst correlation analysis was performed using Pearson’s 
correlation coefficient analysis. Nutrient intake as assessed by twenty-four hour 
recalls was recorded based on WHO recommendations [20]. Energy intake was not 
controlled for in the analysis. The severity and magnitude of anaemia among school 
girls living ≤ 1000metres above sea level was categorized as ‘severe’ (Hb< than 7.0 
g/dl) ‘moderate’ (Hb in the range 7.0 - 9.9 g/dl) ‘mild’ (Hb in the range 10.0 - 11.9 




There was a high prevalence (45.9%) of mild to moderate anaemia among all the girls 
(Table 1). There were more cases of mild (37.6%) than moderate (8.3%) anaemia and 
no cases of severe anaemia among all the girls. The prevalence of anaemia was 
significantly (p = 0.045) higher in the urban school where 61.1% of the girls were 
anaemic compared to 30.9% of the girls in the rural school.   
 
Dietary factors responsible for anaemia 
Table 2 shows that majority of the girls had three meals per day; there were more girls 
taking three meals per day in the rural than the urban school. Only girls in the 
boarding section were offered school meals and most girls especially in the rural 
school packed lunch. There was, however, no significant association between the 
number of meals and the haemoglobin level (p = 0.8).  Plant-based foods such as 
mangoes, beans, leafy vegetables and maize meal were the most consumed while 
animal foods were the least consumed. Taking tea with meals was not a common 
practice except when taking breakfast. As can be seen in Tables 3 and 4 majority of 
the girls in both schools had intakes of dietary fibre and vitamin C above the 
recommended amount; but more than half of the girls in the urban school had less 
than the recommended intake of iron, protein, folate, riboflavin and vitamin A. 
Energy intake was often lower than recommended in the rural than urban school. The 
majority of girls with inadequate intake of iron, vitamin A, folate, riboflavin, protein 
and energy were anaemic and this was significant at p ≤ 0.001.  
 
Figure 1 illustrates that stomach ache and malaria were the most reported incidences 












Figure 1: Illnesses and health behaviour of girls in rural and urban schools  
 
 
There were no significant associations between anaemia and these health indices 
(p>0.09). De-worming in the urban school was performed by teachers within the 
school setting whereas in the rural school it was performed by nurses in a clinic 
attached to the school. There were significantly more anaemic girls among those de-
wormed by teachers than nurses (p = 0.001).  
 
Pearson’s correlation coefficient analysis showed that anaemia was positively 
correlated with incidence of malaria (r = 0.54, p = 0.02), stomach ache (r = 0.31, p = 
0.03), onset of menstruation (r = 0.24, p = 0.04), improper de-worming (r = 0.51, p = 




Prevalence of anaemia among the school girls 
The data indicates high prevalence of anaemia among all the girls. This is similar to 
findings observed from other studies amongst school children in Tanzania [22] and 
Sri Lanka [23]. It is, however, different from the 1993 reports among primary school 
children in Masindi district, which may be because of the clinical assessment methods 
used in the study [6]. The prevalence of anaemia was higher among the girls in the 
urban school compared to the rural school. This is different from previous reports 
where anaemia was most common in rural than urban communities [5, 24]. The 
prevalence of moderate and mild anaemia among this cohort is comparable to the 
reported prevalence levels in adolescents girls aged 15-19 years in Uganda where 
0.3% had severe anaemia, 10.0% moderate and 33.1% mild anaemia [5].  As with 
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Severe anaemia cases are highly unlikely in school-based studies due to the health 
worker effect (biases that result from selection effects in occupational cohorts) [25]. 
However, even mild to moderate anaemia affects wellbeing, resulting in fatigue, stress 
and decreased work capacity [9].  
 
Dietary risk factors for anaemia  
Though majority of the girls had three meals per day, this did not significantly 
contribute to reduction in anaemia because the meals were quantitatively and 
qualitatively inadequate, mostly composed of a mixture of overcooked leafy 
vegetables and beans with either maize meal as the staple or cassava. These findings 
compare well with reports where school meals in Uganda were nutritionally 
inadequate [13]. There were no girls taking school meals in the rural school because 
the school was purely a day school and this compares well with findings where most 
day schools lacked an organized feeding programme [12]. Majority of urban school 
girls had diets deficient in iron, folate, riboflavin and vitamin A compared to the rural 
school girls because their meals were more quantitatively inadequate but their meal 
compositions were not so different. Vitamin C intake was high this may be due to the 
consumption of leafy vegetables and mangoes which were in season at the time of this 
study. The meals were all bulky with a lot of fibre but unlike the rural girls, the urban 
girls had more energy intake from sugary drinks like quencher, jolly jars, supper dip 
which were basically composed of calories.   
 
Inadequate intake of iron, protein, folate, riboflavin, vitamin A and energy contributed 
significantly to anaemia (p≤0.001); this findings support the Uganda demographic and 
health survey report of 2006 that anaemia in Uganda was mainly due to iron 
deficiency [5]. Inadequate iron and protein intake may negatively influence 
haemoglobin production [11]. Folate deficiency exacerbates the anaemic state as it 
can lead to both megaloblastic and folate deficiency anaemia [11]. Riboflavin 
deficiency can contribute to anaemia by impairing iron mobilization, reducing the 
synthesis of haemoglobin and iron absorption while vitamin A protects against 
anaemia through the enhancement of growth and differentiation of erythrocyte 
progenitor cells, modulation of immunity to infectious disease and mobilization of 
iron stores from the tissues [10]. Low levels of energy foods can also exacerbate the 
anaemic state [11]. Much intake of fibre contributed significantly to anaemia in the 
study girls (p= 0.02).  Fibre was mostly from cereal foods and these have a high 
content of phytic acid, a significant inhibitor of dietary iron [26]. Complete exclusion 
of animal foods from girls’ meals could lead to vitamin B12 deficiency which is likely 
to result in megaloblastic anaemia, further affecting haemoglobin levels [11].  
 
Health risk factors for anaemia  
Malaria cases were many because of the season coupled with less use of mosquito 
nets. De-worming was common health behaviour in schools because of the Ugandan 
policy to de-worm all school children (5-14 years) but due to lack of medical supplies, 
de-worming programs in schools are not fully implemented in Uganda [5].  
Administration of de- worming tablets by nurses rather than teachers had a significant 
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effectiveness of the drug via the delivery of the correct prescriptions [4]. The number 
of girls taking iron and folic acid supplements was low. This is because 
supplementation policies have not yet been implemented in schools in Uganda [7]. 
There was, however, no significant association between malaria incidences and 
anaemia perhaps because of the method used for data collection.  
 
Anaemia was positively correlated with malaria, stomach ache, improper de-worming 
and inadequate dietary intake. Infections lower haemoglobin levels [4]. Malaria leads 
to increased red blood cell destruction combined with suppression of erythropoiesis 
(development of red blood cells) [27]. Malaria may cause loss of functional body iron 
stores through immobilization in the form of hemaizon (malaria pigments) and 
urinary excretion of iron thus decreasing iron stores and potentially inducing iron 
deficiency [28]. Worms can be a significant cause of anaemia particularly in school 
children with increased iron requirements as they can reduce appetite and nutrient 
absorption through diarrhea [4].  The menstrual cycle can also reduce haemoglobin 
levels significantly.  
 
The major limitations of this study include the following: Difficult to get a nutritional 
program that would determine the nutrient content of vitamin B12, zinc, copper and 
cobalt in the diets; they were of interest to the study because of their association with 
anaemia: Using the 1987 East African Food Composition Table [17]. The present 




There was a high prevalence of anaemia in school girls aged 11-14 years residing in 
Masindi District of Western Uganda, particularly amongst girls attending the urban 
school. Inadequate intake of iron, protein, folate, riboflavin, vitamin A and energy and 
excess intake of dietary fibre contributed significantly to anaemia.  Prevalence of 
malaria cases was high and although de-worming has been implemented in schools, it 
was not yet effectively done. There is an urgent need for a national anaemia 
assessment within this age group in Uganda. There is also a need to strengthen the 
School Health Program that utilises the guidelines of the Uganda Anaemia Policy for 
school age children. These include nutrition education, encouraging use of treated 
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Table 1: Prevalence of Anaemia among the girls in the urban and rural schools 
 
Anaemia status Urban school 
(N = 54) 
Rural school 
(N = 55) 
Total 
(N = 109) 
 n % n % n      % 
Severe   0 0   0 0 0       0 
Moderate   7 13.0   2    3.6 9       8.3 
Mild 26 48.1 15 27.3       41     37.6 
Normal 21 38.9 38 69.1       59     54.1 

















Table 2: Meal patterns of the girls 
 
Dietary factor Urban school 
                     % 
Rural school 
% 
































Table 3: Macronutrient intake of the girls assessed by 24- hour recall 
 
        Urban school 
   %               Mean+SD 
       Rural school 
       %               Mean +SD 
    Total 
    (n)           (%) 
Protein (41g)* 
% below recommended 




















% below recommended 



















Dietary fibre (30g)* 
% below recommended 
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Table 4: Micronutrient intake of the girls assessed by 24- hour recall 
 
Nutrient         Urban school 
        %          Mean + SD 
       Rural school 
       %           Mean    
     Total 
     (n)              (%) 
Iron (15mg) 
% below recommended 



















Folate (200 µg)  
% below recommended 




















% below recommended 



















Vitamin  C (35mg) 
% below recommended 



















Vitamin A (600 µg)  
% below recommended 



























Table 5: Distribution of all the girls by anaemia status and macronutrient intake 
 






% below recommended 








p < 0.001 
Dietary fibre (30g*) 
% below recommended 








p = 0.021 
Energy (1845g*) 
% below recommended 








p < 0.001 
*Reference: WHO, Dietary Reference Intake values [20] 
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Table 6: Distribution of all the girls by anaemia status and micronutrient intake 
 





Iron (15 mg*) 
% below recommended 








p < 0.001 
Vitamin A (600 µg*) 
% below recommended 








p = 0.001 
Folate (200 µg*) 
% below recommended 
% above recommended 
 
96.3 





p < 0.001 
Riboflavin (1.1mg*) 
% below recommended 
% above recommended  
 
93.9 





p < 0.001 
Vitamin C (35 mg*) 
% below recommended 
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